A gamma-and UV radiation-tolerant, Gram-negative, short-rod-shaped bacterial strain, designated X-121 T , was isolated from soil samples collected from the Taklimakan desert in Xinjiang, China. Strain X-121 T showed the highest 16S rRNA gene sequence similarity with Deinococcus depolymerans TDMA-24 T (94.7 %). Phylogenetic analysis based on 16S rRNA gene sequences indicated that strain X-121 T is a member of a novel species belonging to the clade formed by members of the genus Deinococcus in the family Deinococcaceae. The DNA G+C content of strain X-121 T was 63.6 mol%. . Deinococcus radiodurans, the type species of this genus, has been studied most extensively to elucidate the mechanisms of radiation-resistance, and it has been determined that the radioresistance of this species is a direct result of its ability to efficiently repair the DNA damage generated during irradiation [16] [17] [18] [19] . Because a cell that instantly loses its genome can function for some time, unlike one that loses its proteome, Krisko et al. [20] argued that the extreme radiation resistance of D. radiodurans is accounted for by its highly efficient protection against proteome damage.
Deinococcus species, which have been isolated from environments such as desert soils, foods, faeces, dust, hot springs, Antarctic environments and the plant rhizosphere [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] , and characterized by their extreme radioresistance [1, 11] , have long been known to have unusual cell wall amino acid [12] , polar lipids [13] and surface layers [14] . At the time of writing, 60 species with validly published names have been placed in this genus [15] . Deinococcus radiodurans, the type species of this genus, has been studied most extensively to elucidate the mechanisms of radiation-resistance, and it has been determined that the radioresistance of this species is a direct result of its ability to efficiently repair the DNA damage generated during irradiation [16] [17] [18] [19] . Because a cell that instantly loses its genome can function for some time, unlike one that loses its proteome, Krisko et al. [20] argued that the extreme radiation resistance of D. radiodurans is accounted for by its highly efficient protection against proteome damage.
A UV radiation-resistant and gamma-tolerant bacterium, strain X-121 T , was isolated from a soil sample collected from Taklimakan desert as described previously [21] . The soil sample was suspended in sterile water and homogenized for 5 min in a sterile mortar. The resulting supernatant was serially diluted and spread on 10-fold-diluted trypticase soy broth (TSB) agar plates (Bacto; Becton Dickinson). Plates were incubated at 28 C for 7 days and colonies with different morphologies were subcultured to obtain pure cultures.
A 1423 bp long sequence was generated by amplification of the 16S rRNA gene of strain X-121 T using universal bacterial primer pair 27F (5¢-AGAGTTTGATCCTGGCTCAG-3¢) and 1540R (5¢-AAGGAGGTGATCCAGCC-3¢) [22] . The sequence was added to and aligned in the EzTaxon database and the result revealed that this strain showed relatively high 16S rRNA gene sequence similarities with D. depolymerans TDMA-24 T (94.70 %), D. daejeonensis MJ27 T (94.60 %) and D. actinosclerus BM2 T (94.46 %), with results that were below the 97.0 % threshold supposed to distinguish different bacterial species [23] . Phylogenetic analysis was performed based on the 16S rRNA gene sequence using MEGA 6.0 following Kimura's two-parameter model as described previously [24] . Phylogenetic trees were reconstructed using three algorithms, neighbour-joining (NJ), maximum-parsimony (MP) and minimum-evolution. The stability of relationships was assessed through bootstrap analysis [25] , by performing 1000 resamplings for the tree topology of the data. The result indicated that strain X-121 T (type species) were selected as reference strains for further research (Fig. 1 ).
For strain X-121 T , the Gram reaction was performed according to the classical Gram procedure described by Doetsch [26] . Cell morphology was examined by phasecontrast (BX51; Olympus) and transmission electron microscopy (H-8100; Hitachi) using cells grown for 3 days at 28 C on TGY agar. Gliding motility was not observed on motility agar (TGY with 0.3 % agar), as described by Bowman [27] . Gelatinase, catalase, oxidase, starch and casein hydrolysis activity tests were performed as described by Smibert and Krieg [28] . API 20 NE, API ZYM, API 50 CH and Biolog GN2 were used for additional physiological and biochemical tests according to the manufacturers' instructions. Growth status was evaluated at 30 C on several standard media: R2A agar, 0.5ÂR2A, TGY (0.5 % trypton, 0.1 % glucose, 0.3 % yeast extract media often used for Deinococcus species [29] ), 0.1ÂTGY, marine broth 2216 (MB) agar,
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Thermus aquaticus TSB agar and nutrient agar (NA). The pH range (4, 5, 6, 6.5, 7, 7.5, 8, 9, 10, 11) different temperatures (4, 10, 15, 20, 28, 30, 37 and 45 C) and NaCl requirement for growth (1, 0.5, 1, 2, 3, 4, 5, 6 and 7 %) were investigated on TGY.
Strain X-121
T stained Gram-negative and the cells were aerobic, non-motile and short rods (approximately 1.2 µm wide and 1.6 µm long). It grew well on TGY, TSB, but barely on 0.1 TSB, MA, NA or 0.1 TGY. The colonies were faintly pink-pigmented, smooth, circular and convex on TGY agar plates. Growth of the strain was observed in TGY liquid medium at pH 6.0-8.0, temperatures of 10-37 C and NaCl concentrations of 0-1 %. The optimum growth pH, temperature and NaCl concentration are 7.5, 28-30 C, 0.5 %, respectively. Other physiological characteristics of strain X-121 T are shown in Table 1 .
In order to evaluate the survival rate of the strains after exposure to UV radiation, cells were grown in TGY liquid medium to the exponential phase, recovered by centrifugation, washed and resuspended in saline (0.85 % NaCl). Aliquots were spread on TGY agar plates; the plates were then exposed to a dose of 2.3 W m À2 of UV (UV-C, 254 nm) at once and then incubated at 30 C for 1 week. To investigate gamma radiation-resistance, aliquots of cells prepared as described above were exposed to a cobalt-60 source on ice [30] at a dose of 60 Gy min À1 and then spread onto TGY agar plates. The same incubating conditions as described above were used. To determine the desiccation resistance of strain X-121 T , 60 µl aliquots of the isolates were dried over CaSO 4 and kept in desiccative condition until rehydration. Titres were determined before desiccation and immediately 
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after rehydration, and the values were used to calculate the surviving fraction. D. radiodurans R1 and Escherichia coli DH5a were used as positive and negative control strains for the experiment.
Strain X-121 T showed good resistance to UV and gamma radiation. Exposure of cultures to 10 kGy gamma radiation resulted in a survival rate of 7 % for strain X-121 T compared with 17 % for strain R 1 T (Fig. S1 , available in the online Supplementary Material). At a dose of 460 J m À2 UV radiation, 2.3 % and 33 % survival was observed for strain X-121
T and strain R 1 T , respectively (Fig. S2) . Strain X-121 T and strain R 1 T showed obvious differences in survival after 50 days of desiccation. The viability of the X-121 T culture decreased to 0.16 %, which is approximately 490-fold more sensitive than D. radiodurans. There was no growth for E. coli DH5a at high doses of UV and gamma radiation or after 50 days of desiccation.
The respiratory quinone of strain X-121
T was extracted and identified by high-performance liquid chromatography (HPLC; Ultimate 3000) as described by Xie and Yokota [31] . Separation and identification of fatty acid methyl esters was performed by using a gas chromatograph (6890 N; Agilent) according to the standard protocol of the Microbial Identification System (MIDI) using exponential phase cells. The cell-wall peptidoglycan of strain X-121 T was prepared and analysed according to the rapid screening method of Schleifer and Kandler [32] . Analysis of wholecell sugars of strain X-121
T was carried out as described by Staneck and Roberts [33] . To determine DNA G+C contents, genomic DNA was extracted according to the phenol method, digested with P1 nuclease and alkaline phosphatase and DNA G+C contents were determined by HPLC as described by Mesbah et al. [34] . Polar lipids were extracted and analysed by two-dimensional thin-layer chromatography according to Tindall [35] . The DNA G+C content of strain X-121 T was 63.6±0.2 mol% (average±SE of three independent experiments), which is within the range of the genus Deinococcus (61.4-70.2 mol%) [36] . The major respiratory quinone was menaquinone 8 (MK-8), in line with all other members of Deinococcus species. Similarly, strain X-121 T shared the most types of predominant fatty acids such as summed feature 3 (16 : 1!7c, 16 : 1!6c) (25.6 %), 16 : 0 (11.4 %) and 17 : 1!8c (18.5 %) ( Table 2 ) with the closest related type strain. The polar lipid composition of strain X-121
T was found to be dominated by two kinds of phosphoglycolipids and two kinds of glycolipids. Phospholipids were also found. (Fig. S3) . The significantly larger amounts of glycolipid distinguished X-121
T from other members of the genus Deinococcus. The results of cell-wall analysis were similar to those recorded for members of the genus Deinococcus, with ornithine and glycine identified as the major amino acids in the peptidoglycan and galactose identified as the major cell-wall sugar.
On the basis of the results presented in this study, strain X-121
T should be classified as a member of a novel species of the genus deinococcus, for which the name deinococcus taklimakanensis sp. nov. is proposed.
DESCRIPTION OF DEINOCOCCUS TAKLIMAKANENSIS SP. NOV.
Deinococcus taklimakanensis (tak.li.ma.kan.en¢sis. N.L masc. adj. taklimakanensis pertaining to Taklimakan, a desert in southwest Xinjiang, China, where the type strain was isolated).
Cells are Gram-stain-negative, strictly aerobic, non-motile, short rods, approximately 1.2 µm in width and 1.6 µm in length. Faintly pink-pigmented, smooth, circular, convex colonies of 1 mm after growth for 48 h at 30 C on TGY plates. Growth occurs at 10-37 C (optimum 28-30 C) and at pH 6-8 (optimum pH 7.5). NaCl tolerance ranges from 0 to 1 % (optimum concentration 0.5 %). The optimum growth media are TGY and TSB. Positive for catalase, oxidase, gelatinase, starch and casein hydrolysis. Nitrate is not reduced. When using API ZYM and API 20 NE strips, it tests positive for urease, gelatinase, alkaline phosphatase, esterase, esterase lipase, leucine arylamidase, naphthol-AS-BI-phosphohydrolase and a-glucosidase. In tests using API 50 CH and Biolog GN2, the following substrates are utilized as single carbon sources: dextrin, Tween 40, N-acetyl-Dgalactosamine, N-acetyl-D-glucosamine, L-arabinose, Lfucose, lactose, maltose, trehalose, pyruvic acid methyl ester, D-glucuronic acid, a-hydroxybutyric acid, b-hydroxybutyric Ornithine and glycine are present in the cell-wall peptidoglycan. The cell wall also contains galactose.
The type strain, X-121 T (=CCTCC AB 207228 T =KCTC 33842 T ), was isolated from soil of the Taklimakan desert, Xinjiang, China.
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